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*ttJtttR< 


(54) mwozm mmMtittm 



(57) [gift] 9 
■5. 

\z£.K)x.y?-y>/mk, nh, &§tsu*mz&m®.n. 

£Bfc£-T3. $£^T, S i H4 /NH, /N, &CDlI£l- 
13 Z>z\£\z£.r>. 7"7X?CVDffil:Ttft 

ffil£JE^L, Ni 0£^&#x&KiSJi8ifc«i!I8£EPj!jq 

*<Dmmznrz3i&&zwmznrzw.ffi&**iTz>mz 



(l9)H*H««FJf (JP) (m^llSWpf'i^ix (A) 




1 

x kifli v»«awfc'«#-r*jis 4 ©m?j * 

BUHL. »£T*X5X^*©ett««tte«*isJ:tf 
Mt#JH4] «HE7!y*fl:6*««NF, . CF, 

2, 3x.\*4<D^Tnfrim\z&M<D»mi&tfLJjm. 
m&me] mRmwjz&s i h 4 , nh, *5«fctf 

[0 0 0 1] 

fc*ll£»J«TSX5Xvj»jBfl:^«J5iJcft (Plasma E 
nhanced CVD ) Lfc»H»j**i!fcK:H-ra. 
[0 0 0 2] 

SflfcfcffiWUTX^X^fcfc^S-ti-, KA#^«fitt 

J*tt £1**4® {CitW St5^7 XT®®f fc¥«ffi jfcR 
(BIT. PECVD in 3) ffijjt, Jt<*|«SnTU«. 
[0 0 0 3]*8fC, A 1 *jfcttAl£*j&»S!&:-5E*|B] 

©H IRM6«K« -5 V i MttttfilHN (/t y ->^-->a > 

At) izmmznz&im (s ind «, 

S. ro^lctJViT. PECVDifeteX^M^SSnX 
^XvttJiTft^KJSSSC-ro-^, 7 0 O-CJ&LhCDJE 

j«a«a«s!*3n*iiiasi»cvDj*ttt:«rr*i. «*. so 



#ffi¥7- 2 0 17 4 9 
2 

HgtcU rA'-f xafliltt|t||±lcV^LTV>«. 
[0 0 0 4] PECVDgjMtCtt, ¥fr¥ttttS&. 01 

^fc*V>Tf4, ^DtX^tt, /^-tV^JU (pfSttt 
[0 0 0 5] 

»@S& (LSI) cD*jd«fl:o*si»*t:fliv». pec 
VDj£(C*3nT ; fc-y-X5^P> • x^-;UT*©»Mt:JE2 

[0 0 0 6] PECVD»ICJ:0»)«4tl*aft 
Bltt. ft3feJ:9S iH, *3<fctfNH s *-&tt«»5tfX* 

KKHSMiassiinL. ^xvYta-arsciticio^ 

5A 1 *fcttA l ^&^©ffi«»J&©#«te£Mfl:£ 

[o'o o 7] coa<t«tfl!)*aaiu«7«t***s 
&tfz. ©a«*t«B s n* ihs x* e cmflwvat $ 

[0 0 0 8] *», uffli^^WPECVDft 



( 3 ) 

3 

[0 0 0 9] 

r*. y 9 xv* ©strict) tent at vmrnzBrfi 
mzmM&&zt»m\zmM'rz>XTy7iz&ffiz.2>zii 20 

[0 0 10] 

MUB] #?gBJ:#CDttJLlC«fcn«, PECVDftfc«fc») 
»J«Snsaftilf44 5 O'C^TW^StCT^oItgT 
&3©-C\ 7 0 0 r«±©IRfflSjttfc»&ll*SflJiW« 

*fc»jdtan«E«i»«io««tt*»j8fl:L. iE8i©»riSii 

[0 0 11] CtlKttbT, #fEBJ©fg l 

&mzmmT2>z\£\z&K)mm&Mi8.v. Rgurax-r 
mmizmkt-rz. it*bT, ^*ssYt^ic«to5£*L 

*'J>^bT**S7WcT-3©T\ tCMSWW 
A 1 SfcteA 1 -&^©BSi!attlpf-e«.-s.T ! fo»f«l*-5^ 
«ESS->3— h££b&^. fcSW&fclC/'W ->^--> 40 

X^tt^tSlfclLT*. bfca^T. #%BJi©Sffl© 

[0012] *Ac, *&wmo%i&\zjin^ mm* so 



^Bi¥7 - 2 0 1 7 4 9 
4 

^■T-5PECVDffi(C*ViT. S^Ort^t**® 

7 y mits® &m wzf? x? ^ u--> ywrn® 

T IT b * 5 © telfcifC^ ft** o fc. 
[0 0 13] -tClT. *^BJ©m2©^M^^ffi(c«l; 

settftrsi: tares*, ifc^t, 7?mit&® 

®fcS#©^t^&&gffcM£^#tbf#-5o b^fc, 

?z^ftismizwm2n&nffitf*mzn2><z)T~t8>nw 

^te(C«ttl«. X<75i^*»ffc(C^ bT»«JWK 

* -a <t t izf/u x®&<Dmm&\m±iz±g < b 

[0 0 14] ^TtC2|s:%BJ$:^ijffl[clttWr-5. 

[0015] *^tcij^x rg^KYk^j iLili 

NM^*3<kytOI^7S:at?<k^#)T*oT. (2 5 

t) T^ffJUU. *#:fi<Jtc:«. N 2 O, NO^fc 

N, OdWSbU. 
[0 0 16] ^BJKc&I^T ymitetM)] <hbT 

V^. *#:6<JfCtt, CF ( . C, F s JfclJNFi 

b<ffl^^n^>. cn^ottt. s«^rtgR©*w#) 

[0 0 17] *^BJ{c^^T rssaMt^ij tLTIt 
bV». NHj *fcttN, «J 



( 4 ) 
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[0 0 18] *%WO*ffit«fct)^$n-S^{l:JS©JP 
Stt. 0. 1~1. 0 umgflET*4Hd:**iif* 

[0 0 19] *«HBfcttJ8"r*EJ6tt*fXtt> ±fELfc 

J&KKJfctfT. N, 0»OS*tt<t»S&»40, £ 

[0020] *«wk:«ffl-r* rsTt^xj t 10 

tt. S i -Ftt^*S i -HiB^K«»T*SJB7ctta 
H, . N, . H, $S£#A/Ct>J;V». 

[0021] -&<b\z. *ftm\zmm-rz>wm#x\t> s 

iH, t. NHj -feJct^N, a»SBtfnfc4>fc<i:'b— 



[0022] ±je mnuti 



[0 0 2 3] a|c58B8K*HTtt. ±BLfcH*©kj6* 
[0 0 2 4] *36MO»il»<S*jS6K:«ffliiriB*SJ6*s 

ll©RJS^K:#Aiate&#A*£:, 

JC*«T*aiBO«rKfHIH*n)6:t»3&«. 011: 30 

«SC»fffiBliL/TwSn*A"5«tPECVD36ll3Wff* 

[0 0 2 5] BTFK. :©PECVD§t©«{BS«M 

Sft&EJ&fc 1 £*ST*£»©EJS^2rtl£*frp]« 
S3. 4*<iR#$tlTVi-5. — ^<©tt®4«, 

ffitfiytan* ttfafflK»ffitJBriifli©¥»#: 
sts 5 75i«H.^n. mj}<DW.m 3 tc^y^xv^^ffl© 

«i 3 ®±«* 6 SJSt 1 /\Ef 6 1/ 
TKJfctfxtfiSAsn-Bti'bK:. gj&ma2<D»t&a 

[0 0 2 6] 

[0 0 2 7] 0 1 lZ5r;Vtzffil$.<DPEC VDg«lC£t* 



ra-tx&mWzffifz. 

[0 0 2 8] HMffi] 1 
Hiffi^J 1 ©7otX7D-ft- HE 2 CtSL, #:/d 

[0 0 2 9] (t7V-=.>if?n±Z.) BifBttitotz. 
NF, &V>L,NF, /N, 0&©EJ&tt#X£jgAU 

j:ntciSffl«[5is®8*^iav^ffi[»*w-rssBicDtt 

149) tU cnsoiSttfettf SKJKS l 

fig $ nfciftfHfe tC-fk^ffl $ -tmt^x y ^ > 9 £ u . 

*f . 
[0 0 3 0] 

£E*l : 0, 5~3. 0 [To r r] 

m*M$i$L : 13.56 [MHz] 

M 1 <DW.t> : 5 0 0-1 2 0 0 [W) 

mmmmM 1 8 0 — 9 9 9 cm i 1 s] 

NF, : 100~1 0 0 0 (SCCM) 
N, O : 1 0 0-1 0 0 0 [SCCM] 
H&Wftffi : 5 0 ~ 1 5 0 CgO 

©ftfrOtC. CF, iS&ZfC, F, ©Vi-rtX^— ^r*W 
SKJBV»&ft. d©8ttttNF, t^i«*WSL< 

[0 0 3 1] N, 0^*D-r-5Cl<i:tCj;D> N, 

T«t DSMIft {CXy^>^ittr©T^ 'J -r>^7o 
[0 0 3 2] (StcX D-feX) idEHT. -Lf2©EJt>14# 

tc*3^T/\ny>5>ytcT^ae)2 5 — 4 o ortcin^ 
ztirz^mft-mis. 5 £Rjt^gg 2 w©^* ^nfc»ff »c 

tfiU. NH, /N, ^©jl7C^X*^ALfc. CtUC 

tjc. c©yD-t^^fr*^-r. 

[0 0 3 3] 

m^J : 1. 0~6. 5 [To r r ] 
M^mfo®. : 13. 5 6 [MHz] 

m 2 <Dm.fi ■: 1 0 0 ~ 8 0 0 [W] 

ssas : 3oo~4oo ra 
wmmm •. iso-6oo (Mi 1 s) 

NH, : 5 0-1 5 0 0 (SCCM) 

N, : 5 0 0-2 0 0 0 (SCCM) 



( 5 ) 

7 

mmmm 5-6 o cso 

^C^IHOSTC^XtLTtt. nh, — mmnfrtfiff 

SL< tiffl^ ^tl5. N, K>$fS bVift©^JDtC 

«t OSTcT'a-trxoy^Xv^'te* bfz Sf. 
[0 0 3 4] (fi£J^^p-kX) SSic. ±fE©&7C#x 

SiH, /NH, /N, SOl^X^iALfc. 
CtttcBAttSEM 8 ^ giBS lr»««»S*-r*» 3 C0« 

S5co«®tc*Wb. SftMSJrMSlt-ft^SiliEE • Rfc 
[0 0 3 5] 

EE** : 3. 0~6. 5 (Torr) 

SSV^iS^C : 13. 5 6 (MHz) 

m 3 <DW.tl : 1 0 0-8 0 0 (W) 

SSiag : 3 0 0~400 ra 

tt^fflffigl : 180~60 0 (Mi 1 s) 

SiH, : 5 0—3 00 (SCCM) 20 

NH, : 5 0~3 0 0 CSC CM] 

N, :, 500-5000 (SCCM) 

mmftfffl : i o - i o o oeo 

(ilI7Dt7) ^tC, N, O&t^LN, O/O, & 

Jli&&£WTS?f§4©*7j£aJJraU ^Xvifcttx* 
ffi ma &x /i v * u > ^-r s ^ <t k «k o ?t s. tc-r-s . 
$>z>^ \tmnx ^^fi-rnx t2££#nMns t v> o fcp^ 

[0 0 3 6] 

Ji^I : 0. 5 — 5. 0 (Torr) 

Bi^SE^r. : 13. 5 6 (MHz) 40 

Wi4(Dmt> : 5 0-5 0 0 (W) 

: 3 0 0-4 0 0 (C) 

n.&mmM •. 180-999 (Mi 1 s) 

N, O : 1 0 0-1 0 0 0 (SCCM) 
MSBtffl : 1 — 1 5 (g>) 

1. 0/tm/minT, BSf^ttl. 9-2. 2TSo 

[0 0 3 7] mmw2 



7-201749 
8 

[0 0 3 8] (?*J-->>fzru-tX) E.fc&lpq\z. 
NF, &1>LNF, /N, 0»©£j£tt#X£igAU 
dtKCiiS^&^MlIS 8 *»SilSHJHttSc*:fi-?-SflJ 1 (DM. 

tL, dn^WStt^^^K^lCDrtglKcjg 
«SEE • |»4*ffojfc. WTtc, $fSLl^p-tr7.^#<£ 
[0 0 3 9] 

g£lCD«?J 

NF, : 
N, O : 



0. 5 — 3. 0 (Torr) 
13. 5 6 (MH z) 

500-1200 CW) 
180 — 999 (Mi Is) 
1 0 0—1 0 0 0 (SCCM) 
1 0 0—1 0 0 0 (SCCM) 
5 0-150 im 

ddT-hfHCDNF, <Dttt>K)lZ. CF, *3«t^C, F, 

[0040] n, o^jbn-rs^<h{c«to»^ti-5?a* 
[0041] (mi©a7cya-fex) i^uT. ±iaos 

JStt#**5«fctfKJ&£j&BJ£SJE • |&£U NH, /N 
, »OS7C^XSr#Abfc„ Jintrii5iliS^®8^^ 
iS^il^^*T-5^2©«^<£rTOnb. 

^*)V*\z&K>mmtznfzft.^&z>7i?t})V*. m 

$mt.\s. n^\z\z±*)^zn^tz. dd-e±KN 

H, /N, *CDfi7C^f7.O^0tC. NH, fcl/>LS i 
H< /N, /NH, JR©jtfXj&«*J3;L<fl!^&:rl.5. Ki, 

[0 0 4 2] 

1 . 0 — 6. 5 (Torr) 
13.56 (MHz) 

: 1 0 0 — 8 0 0 (W) 

3 0 0 — 4 0 0 CC) 
: 180 — 600 (Mils) 

5 0 — 3 0 0 (SCCM) 
5 0-1 5 0 0 (SCCM) 
500 — 2000 (SCCM) 
5 - 1 5 C80 

s i h, ^hjtzm.7t^7.<Dmmz^x\t, ttimv>>7 

T2>Z\iz\Z£K>'<§*>nz>S i H, ' . SiH,* m<Dts 

teatss^LTs i -f -Ntezm&&m?2>fcfc±i$. 



EE^J : 
IB2CDfl:^ 

S i H, 
N, 

mmmm 
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[0 0 4 3] (fg2CDS7t7n-fe;*) £ bid. _Lf5©iI 
^g)5{C*3tiTAPy>^>ytCT J f ; ie>2 5~4 0 OCtC 

mm^nrz^mi^&m 5 srsjf^gg 2 w & n&« 

BflCttBU NH, fc^LNH, /N, &©Stc#X£ 

ttfl:anfciH t -c**9-5»*;u*, s«a 1 v>nmzm 

[0 0 4 4] 

0E^3 : 1. 0 — 6. 5 (Torr) 

iiStiJIKiac : 13.56 [MHz] 

m 3 Com.il : 1 0 0 - 8 0 0 [W] 

&&Mm : 3 0 0 - 4 0 0 CC] 

mUmfeffi : 180-6 0 0 (Mi 1 s) 

NH, : 5 0-1500 CSCCM] 

N, : 5 00-2 0 0 0 [S CCM] 

^mmrn : 5 - 6 0 (#) 20 

[0 0 4 5] (jfflKT'D-kX) ,S6C V ±E©S7C^ 
&£VK&£.f$.Vo$:mm • 5 ««■ 

S i H, /NH, /N, *«ig*4^X*»A 

L-fc. ^ntciS^%sas8*^fi5^ffl^SrW-r-5ig 
trs. dnftoiSttfett^iBfcisKjs^rt***!* 30 

[0 0 4 6] 

ffi*J : 3. 0-6. 5 [To r r] 

m^mWCSk : 13. 5 6 [MHz] 

31 3 ©«^J : 1 0 0 - 8 0 0 [W] 

S«SS : 3 0 0 — 4 0 0 CC] 

€®ffli£81 : 180-600 [Mils] 

SiH, : 50-300 (SCCM) 

NH, : 5 0 — 3 0 0 [SCCM] 40 

N, : 500-5000 [SCCM] 

i&wmm : lo-ioo obo 

MiyotX) X.IZ, Nj O&I^LN, O/O, * 
J13&?8c£*T£SIS4CD«7j£EWjnU T/^XvJMtX* 
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X tc «k 9 g« £ nfe 5 * J; tf* ©« 

±Uttn. ttTlc. !lfSL^7"nt^ft$S1-. 
[0 0 4 7] 

J£7J : 0. 5-5. 0 (To r r] 

SSV^&^C : 13.56 [MHz] 

m4<Z>m.tl : 5 0-5 0 0 [W] 

SfiftSfi : 3 0 0 — 4 0 0 CC] 

mmmmm 180-999 [Mi is] 

N, O : 1 0 0-1 0 0 0 [SCCM] 
«!LSB#K : 1 - 1 5 (#] 

z. o&mzj: r>m*> nftmm,<n^mmm.\t 0 . 2- 

1. Otfm/mi nT, IJf$Hl. 9-2. 2T&-3 

[0 0 4 8]'77S<t^7^MC«J;0 < i7'J--> 
^^n^S^ig 2 tekUKfog. 1 rt©i£«4fcl«|Sfc5&£ 

<DitmizJ:K)JkmLM7z2nz<Di?. £j£Jgg§2*5=fcl>* 

sCs^irtcogpa^B^ffitt^an^. u/tj&^T, ¥ 

&#fi«5te. ^A^x^&mWfcfctt/SLfc, 

m s frw-m t iz&ntzmtmtfBtft-ztiz 1 1 *> c, h 

[0 0 4 9] Jttfegy 

<h*C0S«$T[6M$tl-5^<£rC-Vzil^(C«t 
*V f b«O»tt:J:0W^fc (Si) . 

[0050] ai : b7>i?x2\z£z>m.i£mfem 

[0 0 5 1] 

[gl] 



( 7 ) 



11 



- 2 0 1 7 4 9 

12 

















*N20# 


-4.02V 


-2.77V 



[0052] cintdjcnfcf. Miyatx^i^i^ 

9 . 4 1 CV) . -3. 11 [V] T&oit 
4. 0 2 [V] . —2. 7 7 CV].t. ^ffilcM^U, 
[0 0 5 3] 

flit" -SCOT, Xi\ZMl$.2tl2>mm&A 1 *jfcttA 1 
t>«BOfli!JiKJ:0«»wic»<«:&«:ir»©TiBfitt*:«i 

[0 0 5 4] »dfr*^'5 L y^'Ol9K:. ^a&Jufai 



[0®©W¥^iaBj] 

[@i] #KWK±s*m#riWft©3SQfi«*wifl"rs 

P E C VDSEIKOHWflijSSS-rfliaWiiiHT* 

30 a. 

[0 2] *56WK:J:aif*UV>SSEi 
HBMHHT*S. 
[0 3] *36WfcJ:*ff*UV»Sa 

1.-RJ6*. 3, 4- 

##S4£. 6-E*. 



1 ©yD-feX7D 



2©7"atX7n 



5- 



8 -iKMttm. 



9 



<&ffl¥-7-2 0 1 7 4 9 



1] 



9 

jL 



J. — P 



-6 



nfwff 



,3 
-5 




[0 2] 
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[03] 



c 



•1*7 



(72)%w# ttes -li 
(72)%w# Bi. 



